Purpose: Women carrying BRCA1/BRCA2 germ-line mutations have an increased risk of developing breast/ovarian cancer. To minimize this risk, international guidelines recommend lifelong surveillance and preventive measures. This study explores the challenges that unaffected women genetically predisposed to breast/ovarian cancer face in managing their risk over time and the psychosocial processes behind these challenges.
INTRODUCTION
In the past two decades, genetic testing has allowed unaffected women to know whether they are predisposed to breast/ ovarian cancer due to BRCA1/BRCA2 germ-line mutations. A woman carrying a BRCA1/BRCA2 mutation has a significant probability (as high as 75%) of developing breast or ovarian cancer within her lifetime. [1] [2] [3] Knowledge of a genetic risk for breast/ovarian cancer implies new choices for managing health. Together with the positive genetic results, female carriers receive a check-up agenda based on international guidelines, typically requiring biannual medical consultations and screenings. [4] [5] [6] [7] Clinical recommendations for women with BRCA1/BRCA2-associated hereditary breast/ovarian cancer syndrome can be summarized as follows: semi-annual clinical breast examinations starting from the age of 25 years; annual breast magnetic resonance imaging and mammograms starting from the age of 25-30 years; semi-annual transvaginal ultrasounds and blood tests (tumor marker CA125) starting from the age of 30 years; risk-reducing salpingo-oophorectomy ideally before the age of 40 years; and prophylactic bilateral mastectomy as an option to be discussed on an individual basis. Thus, at-risk women are encouraged to pursue a lifetime health program in close collaboration with several health-care professionals. These surveillance and prevention recommendations aim to minimize cancer risk and death. However, carriers' adherence is supposed to be a personal decision based on individual risk perception. Self-determination is a central concept in current human genetics, 8 as underlined by laws recently introduced in many countries. 9 In Switzerland, the management of women with genetic breast/ovarian cancer risk is not limited to specialized institutional units: once BRCA1/BRCA2 mutations have been identified and posttesting genetic counseling has been performed, carriers are usually referred to their gynecologists and primarycare physicians in the private health-care sector to implement long-term surveillance and prevention measures. These measures are covered by basic health-insurance policies that are mandatory for the resident population.
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The long-term effects of genetic testing have been explored by some recent studies. There is an emerging consensus that BRCA1/BRCA2 testing is not associated with major psychological problems for unaffected women, [10] [11] [12] except if these women meet particular criteria, such as being young or having lost a relative due to breast/ovarian cancer. 13, 14 Nonetheless, other studies have shown that a positive BRCA1/BRCA2 result continues to have a significant emotional impact on carriers years after testing. 15, 16 These contradictory findings may be explained by the different ways in which these studies measure the distress associated with genetic testing. 17 The existing literature has examined the impact of genetic testing through a quantitative approach by measuring specific variables and looking for correlations between them at a particular time after genetic testing.
The specificity of our study is its qualitative design, which is aimed at generating a more comprehensive understanding of the long-term impact of genetic testing. To this end, biographical, retrospective interviews were conducted between 2011 and 2013 in the French-speaking and Italian-speaking regions of Switzerland with 32 unaffected BRCA1/BRCA2 mutation carriers who had known of their positive mutation status for at least 3 years. In particular, this study aims to explore inductively the challenges that unaffected women genetically predisposed to breast/ovarian cancer face in managing their risk over time, as well as the complex psychosocial processes behind these challenges.
MATeRIALs AND MeTHODs
Participants were recruited through four genetic-counseling centers. After approval by local ethics committees, a letter was sent to all women who had been identified as BRCA1/BRCA2 mutation carriers at least 3 years previously (this period was considered adequate to develop enough experience in managing genetic risk over time). Unaffected women received an invitation to be interviewed by a female sociologist regarding their past experience with genetic risk. Retrospective interviews are a good alternative to longitudinal studies because they are less time-consuming and participants do not drop out of the study. 18 All eligible individuals (n = 53) were contacted between June 2011 and December 2013. Of these, 31 (58%) agreed to participate; 15 did not answer despite a reminder; 5 refused because they said they did not have time (n = 2), did not want to talk (n = 1), or had not modified their lifestyle (n = 2); two women could not be reached. Another woman, tested in a geneticcounseling center that did not participate in this study, contacted the principal investigator via her cousin, who was one of the participants.
The ages of the 32 participants ranged from 26 to 60 years. They were divided into three groups: early reproductive age (25-35 years) (n = 8), late reproductive age (36-49 years) (n = 21), and postreproductive age (50 years or older) (n = 3).
A grounded theory approach was adopted to collect and analyze the data. 19 This is typically used to describe the complex interactions between the individual and their environment, and to shed light on areas of research in which little is known. Its key features are an iterative study design and a system of analysis based on the constant comparative method.
After giving informed consent, each participant was interviewed once or twice for a total of 3 hours on average. To obtain descriptions of the participants' trajectory that were as objective as possible, we took care to ask for factual data. We verified their consistency within the narrative and crosschecked them with supplementary information (e.g., copies of letters or e-mails that the participants had exchanged with their health-care professionals). The interviews were audiorecorded and transcribed, and the participants' identities were anonymized, and pseudonyms were given to each woman.
Following the constant comparative method, 19 interviews were inductively coded; identified codes were linked and grouped into larger categories, and abstract concepts were defined to organize the different topics. Data collection and analysis continued iteratively until saturation was achieved, that is, until a consistency of responses was evident and no new ideas were introduced during subsequent interviews. Finally, all interviews were systematically coded with the support of a software program for qualitative analysis (ATLAS. ti) to verify the robustness of the findings and identify quotations for publication. These quotations were then translated into English.
The principal investigator conducted data collection and analysis, and the research team had regular discussions regarding emerging patterns to ensure analytical validity. This is because in grounded theory the point is not whether another researcher will find the same categories to interpret the data but whether a plausible interpretation of the data can be developed and accepted by those who are knowledgeable about the phenomenon under study.
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ResULTs
All participants had long-term experience of genetic cancer risk management with a mean time from genetic testing results of 6 years (range, 3-12 years). For 11 (34 %) women, at least 7 years had elapsed since their BRCA1/BRCA2 testing. The characteristics of the study participants are summarized in Table 1 . For several women, the surveillance measures and risk-reduction strategies adopted at the time of the interview were not strictly consistent with international guidelines ( Table 2) . This was the case for 3 of the 8 women belonging to the early reproductive age group, 7 of the 21 women belonging to the late reproductive age group, and 1 of the 3 women belonging to the postreproductive age group.
Participants described their medical trajectory in detail, particularly regarding the management of their cancer risk. They stated that in the months and years after genetic testing, they tended to experience the health program suggested by medical guidelines in two contradictory ways: as a rational and moral responsibility (i.e., as something they had no choice but to implement) and as a questionable option (i.e., as something that could be contested at any time).
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The health program as a rational and moral responsibility After the identification of BRCA1 or BRCA2 mutations, at-risk women were referred to their gynecologists and primary-care physicians in private practice to implement surveillance programs and further discuss risk-reduction strategies. From the moment the participants had discovered that they carried these mutations, they increasingly felt they had no alternative but to follow the international guidelines. The health program became a "must-do, " a rational and moral duty. Genetically atrisk women became aware of this responsibility as a result of four factors.
The imperative to reduce the risk of cancer. Participants reported having often experienced pressure from their healthcare professionals to adhere to management guidelines. In case of noncompliance, they felt that they were considered irresponsible or irrational. In some cases, physicians used soft persuasion strategies to convince women to adopt cancer risk-reduction behaviors. Sometimes, the pressure was much more firm and explicit. Attilia provided a good example of this last scenario: this 42-year-old BRCA2 mutation carrier, despite not wanting any more children, refused to have her ovaries removed. Her gynecologist considered her choice illogical and harmful and constantly reminded her of the risk she was running: The moral responsibility toward family members. Participants were also pressured to adhere to medical recommendations because of a complex sense of duty toward their kin. First, atrisk women felt a duty to remain healthy for their close relatives. The implicit or explicit pressure from family members to do everything possible to avoid getting sick reinforced this moral obligation.
Second, at-risk women felt similar obligations toward their ancestors: having access to information and health care that their parents and grandparents did not have, they considered it almost "immoral" not to use it.
Finally, this feeling of obligation was also extended to participants' descendants. Because the participants may have transmitted the cancer predisposition to their children, they considered it important to be an example of proactivity.
When I told my daughters about that [the genetic predisposition], they were upset in the sense that they said, "It could happen to us as well. " But I explained them: "You are lucky. Because I will know how it works, I will be able to tell you. I will not get sick, I will do all that is needed. " … My daughters are the main motivation for everything I do: I want to show them the way. (Elin, 45)
The vicarious experience of the disease. All participants experienced cancer vicariously through the illness of close family members. The more dramatic the indirect experience, the stronger the desire to do everything possible to avoid getting ill. The health program offered by the medical system was thus absolutely welcomed.
I don't want to find myself in the same situation as my mother; I don't even want to think about that. …One day, imagining someone will tell me: "Well, you have cancer, " just that … just thinking about that makes me shudder. 
The health program as a questionable option
Although the health program was perceived as a rational and moral responsibility, data also showed that, at the same time, it was continuously questioned. Participants reported having experienced a sense of disorientation concerning the most appropriate way of dealing with genetic risk. Despite the existence of evidence-based medical guidelines, the path to follow to manage cancer risk was frequently unclear. This was particularly the case for women surrounded by a social and medical environment that had contradictory opinions regarding genetic risk and its management, and for women aged 35-45 years. The four following factors explain the participants' disorientation.
The fragmentation of the medical system. Following up women with BRCA1/BRCA2-associated cancer risk requires complex teamwork involving several specialists (gynecologist, radiologist, surgeon, medical geneticist), usually in collaboration with a primary-care physician. However, our data suggest that the health-care professionals in charge of the participants did not always have similar views of genetic risk and its management. Three issues can be highlighted. First, some of the specialists were not well informed. Anouch illustrated this point when she described, with a touch of humor, the discussion with her gynecologist about how to manage her cancer risk:
Every time I meet [the gynecologist], he asks: "And now? How do we go on?" (Anouch, 40) Second, risk-reduction strategies were far from being accepted by all participants' physicians. Sometimes, at-risk women found themselves confronted with opposing points of view regarding the legitimacy of the genetic-risk status and its management. Fedora (58), for instance, retained her ovaries in contradiction to the medical guidelines. Yet her behavior was consistent with the advice of her gynecologist, who told her that with an ultrasound twice a year, she did not run any risk.
Finally, physicians tended to develop their own interpretation of management guidelines, especially regarding the frequency and the age at which to begin these measures. For instance, Avril's gynecologist proposed that she have only an annual breast examination because Avril found more frequent breast examinations extremely stressful. Yet her radiologist considered her surveillance program insufficient. Avril (42) was caught in the middle of these divergent medical opinions.
The fragility of the genetically at-risk status. Participants found it difficult to pursue their health program because of the fragility of their at-risk status. We use the concept of "status" in its sociological sense, as the position held by the women in the medical system. Data showed that the at-risk status had three main features that made it fragile and thus difficult to assume.
First, the at-risk status was qualified as "self-confronting. " Because the woman is not really sick, she is responsible for her risk management: it is up to her to organize medical examinations and make the final decision regarding how to proceed. This way of doing things reflects the principle of self-determination that is central in current human genetics. 8 However, participants would have liked to be oriented more in their decision-making process. Elin, for instance, spent a lot of time collecting information, but in the end she was still uncertain about whether to undergo preventive mastectomy. She asked her physician for an opinion, but he did not offer her one, stating instead that she had to follow her deepest feelings. This attitude left Elin feeling helpless: 
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Second, the at-risk status was qualified as "solitary. " Participants usually expressed their difficulty in identifying with other genetically at-risk women. This population is quite rare. Moreover, participants considered genetic risk of breast/ ovarian cancer a private issue because it involves intimate parts of the body. Given the difficulty of developing a sense of belonging to a peer group, the participants lacked the strength of a collective identity.
Finally, the at-risk status was qualified as "secondary. " Because at-risk women were not really sick, health-care professionals tended to classify them as "not urgent cases" for appointments or feedback on screening results. Many participants reported having been hurt by this "lack of consideration. "
The contradiction between the health program and other life projects. Unlike most sick people, the participants were not relieved from common social duties and responsibilities, but instead were expected to continue living normally while working on their health program. This situation could pull them in conflicting directions, in particular regarding family planning. Judith provided an illustration of the existential conflict she faced. This 30-year-old BRCA1 mutation carrier was found to have several fibromas in her breasts. She was recommended to have a prophylactic mastectomy because of the difficulty of implementing effective surveillance measures in her case. She refused, but not without some worry.
From the time I turned 25, the physicians suggest and insist that I have my breasts removed. But I resist. …In the future, I think I will undergo prophylactic mastectomy, but not now. Never mind, I'll take the risk. There are things that are too important for me. … I really want to breastfeed. … Well, sometimes, I get worried: if I get sick, will I be able to forgive myself? (Judith, 30) Judith's desire to breast-feed clashed with her health program, but her decision not to have the mastectomy, for the time being at least, did not completely solve her dilemma about the most appropriate way to act.
We observed that the contradiction between the health program and other life projects tended to be particularly strong when women were between 35 and 45 years of age: medical guidelines for this age range were very demanding (e.g., evidence-based recommendation for risk-reduction salpingo-oophorectomy), but at the same time other issues (e.g., maternity) were still at the forefront of women's concerns.
The potential illegitimacy of any action toward dealing with
risk. Even if the health program was constantly questioned, it is worth noting that all risk-management strategies were subject to the same fate: surveillance, prophylactic surgery, and even inaction could be contested. This was due to the uncertainty of the concept of risk: because one did not know whether the disease would actually develop one day, surveillance and prevention could be considered unnecessary; because one did not know how serious the illness would be if it developed, surveillance could be seen as insufficient and prevention excessive; and because one could not exclude that the illness would develop, inaction could be considered fatal. Study participants provided several examples of people expressing doubts about their risk-management behaviors. In short, given the uncertain nature of risk, no risk-management behavior was universally considered legitimate.
DIsCUssION
This study has highlighted the challenges that genetically at-risk women face in managing their risk of breast/ovarian cancer over time. Prior studies of the long-term effects of genetic testing have generally used a quantitative design. [10] [11] [12] [13] [14] [15] [16] In contrast, our study adopted an explorative, qualitative approach to investigate the experience of unaffected at-risk women from their own perspective. 19 This study showed that over time, genetically at-risk women were encouraged-and sometimes sternly pushed-to take responsibility for their health and adhere to medical guidelines to minimize their cancer risk. Meanwhile, women's adherence to these guidelines was strongly questioned by the social and medical environment, thus creating a sense of disorientation concerning the most appropriate way of coping with genetic risk.
These findings are consistent with the sociological literature regarding genetic testing. The constraining effect of genetic knowledge has already been reported, [20] [21] [22] as have the difficulties that genetically at-risk women face in making decisions. 23, 24 Our contribution to this field lies in the comprehensive illustration of the sense of disorientation and in the description of the complex psychosocial processes that underlie it. Particularly, we have clarified that the contradictory attitudes of health-care professionals are one of the factors that generate or reinforce this sense of disorientation.
Of note, however, not all participants experienced a similar degree of disorientation, especially not at all moments of their lives. As we have shown, disorientation was more or less pronounced based on two factors: the social and medical environment and the life period. Participants who were surrounded by social and medical environments that did not share the same perspectives regarding the understanding and management of genetic risk were particularly prone to disorientation. Regarding life periods, disorientation was particularly strong for at-risk women between the ages of 35 and 45 years because of important conflicts that could arise between the health program and other life projects (e.g., maternity).
The sense of disorientation experienced by the participants may partially explain differences in their ways of managing their cancer risk. Participants' behaviors were not necessarily consistent with evidence-based medical guidelines ( Table 2) .
We conducted this study in two regions of a small country (Switzerland) in which the number of BRCA1/BRCA2 mutation carriers is small and the issue of genetic cancer risk remains confidential, particularly in the private health-care
Original research article sector. 25, 26 The Swiss medical system is fragmented in terms of cancer-risk management. However, the scientific literature suggests that the management of genetically at-risk individuals may be inconsistent in most countries. According to authors of several studies conducted in the United States, Canada, and Europe, health-care professionals are not always well-informed or trained to manage at-risk individuals. [27] [28] [29] [30] [31] Additionally, preventive medicine is far from being accepted by all members of the medical community. 32 Finally, physicians tend to develop their own interpretation of international guidelines. 33 Löwy and Gaudillère 34 argued that a given mutation in the BRCA1/BRCA2 genes is identical everywhere, but its meaning depends on the local context. Thus, "hereditary risk" does not necessarily mean the same thing to a gynecologist, an oncologist, or a medical geneticist. As a consequence, a certain level of inconsistency between health-care professionals is likely to exist, except, maybe, when the management of genetically at-risk individuals is strictly centralized in defined institutions.
This study has some limitations. Although the size of the sample is appropriate for a qualitative study, 19 we were not able to achieve a balanced distribution of the participants in the three age groups. Additionally, the sample may be biased toward those women who were willing and able to share their experiences. Finally, it is unclear how the results of the present investigation could be extended to genetically at-risk women who are followed up by multidisciplinary teams working in centralized institutions, such as hereditary cancer clinics.
Despite these limitations, this study revealed some potentially crucial implications of BRCA1/BRCA2 genetic testing. The contradictory attitudes of health-care professionals in caring for at-risk women underline the urgent need to promote a greater understanding and awareness of the genetically at-risk status and of the care for this condition within the health-care system. Evidence-based guidelines exist, but they do not always seem to be known or applied. Additionally, a concerted approach should be encouraged to improve communication and consistency among the health-care professionals involved. Finally, updated and continuous education should provide concerned health-care professionals with the necessary scientific knowledge, relational skills, and ethical attitude to efficiently support genetically at-risk individuals throughout their complex trajectory, particularly during its most delicate phase (age 35-45 years). For all these reasons, we believe that multidisciplinary hereditary cancer clinics would be particularly appropriate for regular follow-up of BRCA1/BRCA2 mutation carriers. Other interventions may also be addressed with unaffected women to empower them to reduce uncertainty and/or decisional conflicts. For instance, women may benefit from traditional and/ or Web-based support groups. These interventions have been found to help BRCA1/BRCA2-positive women in terms of risk management, because they provide information, emotional support, and specific experiential knowledge from women with similar medical conditions. 35, 36 In conclusion, this qualitative study provides new insights into the experience of unaffected women carrying BRCA1/ BRCA2 mutations. These women are exposed to contradictory pressures from the social and medical systems and are thus prone to develop a sense of disorientation regarding the most appropriate way of coping with cancer risk. The contradictory attitudes of health-care professionals are one of the factors that generate and/or reinforce this sense of disorientation. In the future, more qualitative studies are needed to explore the experience of the health-care professionals who are involved in the long-term care of carriers of genetic predispositions to cancer and, following Löwy and Gaudillère, 34 to explore their understanding of "hereditary risk" and its consequences for their way of managing these individuals.
